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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an Mn-Zn soft ferrite having excellent initial 
pemieabllity (^1) and factor of merit in a high frequency wave zone of 500kHz to 1MHz. 
SOLUTION: This ferrite consists of the fundamental component constitution of MnO of 20 to 
30mol%, ZnO of 18 to 25mol% and the remaining part consisting of Fe203, and it contains 
Si02 of 0.005 to 0.02wt.%, CaO of 0.005 to 0.20wt.%, Sn02 of 0.5 to 7wt.% and/or TiO of 
0.25 to 4wt.%. The ferrite is an Mn-Zn soft ferrite having a DC specific resistance of 30n/cm 
or higher and the dielectric constant of 100,000 or smaller at 1kHz, its initial pemneability (^i) 
at 500kHz becomes 6000 or higher, and the factor of merit becomes 1 or higher. 
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* NOTICES * 

JPO and HCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] MnO : 20 - 30 mol%, ZnO : It is Fe 203 as 18 - 25 mol% and a remainder component. It 
contains and direct-current specific resistance is IkHz at 30 or more ohm-cm. A dielectric constant 
epsilon is 100,000. Mn-Zn system soft ferrite characterized by being the following. 
[Claim 2] MnO : 20 - 30 mol%, ZnO : It is Fe 203 as 18 - 25 mol% and a remainder component. It 
consists of a fundamental component presentation to contain. SiO 2:0.005 - 0.02wt% and CaO:0.005 - 
0.20wt% is contained. The direct-current specific resistance characterized by furthermore containing 
SnO 2:0.5 - 7wt% and/or TiO 2:0.25 - 4wt% is IkHz at 30 or more ohm-cm. A dielectric constant 
epsilon is 100,000. Mn-Zn system soft ferrite which is the following. 

[Claim 3] 500kHz initial permeability mui Mn-Zn system soft ferrite according to claim 1 or 2 whose 
quality factor Q is one or more or more in 6000. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is a proposal about the spinel mold Mn-Zn system soft ferrite 
excellent in initial permeability mui and the quality factor Q in a high-frequency band especially used 
suitable for switching power supply, a noise filter, a choke coil, etc. about a Mn-Zn system soft ferrite. 
[0002] 

[Description of the Prior Art] A Mn-Zn system soft ferrite is used as ingredients, such as switching 
power supply, and a noise filter, a choke coil. Among these, it is desirable that it is the ingredient which 
can maintain high initial permeability mui (an impedance is proportional to mui) until a big impedance 
is required in the frequency band which wants to remove a noise and the ingredient used for noise filters, 
such as a line filter for an EMI cure, reaches a higher frequency band. However, although the Mn-Zn 
system soft ferrite could make initial permeability high compared with the nickel-Zn system soft ferrite, 
when the initial permeability in a low frequency band was made high, the magnetic relaxation and the 
resonance phenomenon in a high-frequency band become easy to happen, and it had the fault that initial 
permeability fell rapidly. 

[0003] Frequency dependent [ of the initial permeability in such a Mn-Zn system soft ferrite ] is Fe 203 
which constitutes the spinel which is a crystal matrix, and ZnO. And MnO It is known widely that the 
place depended on a presentation ratio and the minor constituent which exist near the grain boimdary is 
large. Based on such knowledge, many proposals which have improved the frequency characteristics of 
initial permeability are reported from the former. 

[0004] For example, at JP,51-49079,B, they are Bi203 and CaO to the fundamental component of a 
MnZn system ferrite. The MnZn system ferrite which is obtained and which shows high initial 
permeability (8000 to about 9000) also in a RF (lOOkHz) is proposed by carrying out compound 
addition. However, the technique concerning the above-mentioned proposal is not enough as the 
improvement effect near [ to which is limited to the field near at most lOOkHz, and importance is being 
attached increasingly practically ] 500kHz, even if it calls it a high-frequency band. 
[0005] Moreover, in JP,7-21 1535,A and JP,7-21 1536,A, compound addition of CaO, Bi 203, and Si02 
was carried out, high initial permeability (5000 or more) was shown in the fundamental component of a 
MnZn system ferrite also in the RF (500kHz), and the approach of manufacturing a MnZn system ferrite 
with little permeability change by lOOkHz - 500kHz is proposed. However, with the technique 
concerning the above-mentioned proposal, although the frequency characteristics of initial permeability 
are improvable to an about 500kHz high-frequency band, a peak price is also about 5500 and cannot say 
a value with an initial permeability of 500kHz as sufficient improvement. 
[0006] Furthermore, there is a method of using the resonance phenomena of the stray capacity of 
winding and the inductance of a core by devising the coil approach as a means to increase the impedance 
in a high-frequency band. However, imaginary component mu" of initial permeability mui (= mu'- . 
imicro") expressed with the approach of being the above as complex permeability is large, namely, it is a 
quality factor Q (=muVmu"=l/tan delta; tandelta is a loss factor). When small, the knowledge of the 
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above-mentioned resonance phenomena becoming blxmt and desired impedance increase not being 
acquired was carried out. That is, in order to make it easy to happen these resonance phenomena, in 
500kHz, it is desirable for a quaUty factor Q to become one or more. 
[0007] 

[Problem(s) to be Solved by the Invention] As explained above, in order to solve the technical problem 
of many which the conventional technique holds mentioned above, it is required to show high initial 
permeabiHty mui in a high-frequency band (500kHz - IMHz), and for a quality factor Q to offer a large 
Mn-Zn system soft ferrite (1 or more). 

[0008] It is in solving such a technical technical problem advantageously, and the purpose of this 
invention is 500kHz - IMHz especially. It is in offering the Mn-Zn system soft ferrite excellent in initial 
permeabiHty mui and the quality factor Q in a high-frequency band. 

[0009] 

[Means for Solving the Problem] Now, according to research of the latest artificers, the frequency 
characteristics of initial permeability are explained from the behavior of the electromagnetic wave 
decided by the core configuration and macroscopic electromagnetic physical properties (specific 
resistance, dielectric constant) (for example, the 19th Magnetics Society of Japan collection [ of 
academic lecture outlines ] p.263 Magnetics Society of Japan issue and 1995.9.23). According to this, a 
Mn-Zn system ferrite has low specific resistance about 6 figures compared with a nickel-Zn system 
ferrite, and its dielectric constant is conversely high about 6 figures. Therefore, as for a Mn-Zn system 
ferrite, the phenomenon in which initial permeability falls in a low frequency band occurs. Therefore, a 
resonance frequency will be shifted to a high-frequency side, and the frequency characteristics of initial 
permeability will be improved, so that a dielectric constant is so low that specific resistance is high in 
the configuration of a Mn-Zn system ferrite being the same. However, in fact, it was how much high in 
the specific resistance of a Mn-Zn system ferrite, and according to the thing which should just make a 
dielectric constant how much low, or what kind of means, it was not clear whether high specific 
resistance and a low dielectric constant are realizable for coincidence. 

[0010] Under such a background, artificers examined the additive which forms a high resistance phase 
in a grain boundary, in order to realize high specific resistance and a low dielectric constant to 
coincidence. However, if it was going to realize high resistance-ization, since a dielectric constant would 
increase to coincidence, a desired electromagnetic property was not able to be acquired. Then, the 
addition experiment of the minor constituent to which dissolve in a spinel grid and the resistance in a 
grain is made to increase fiirther was conducted. 

[001 1] Consequently, ** direct-current specific resistance is 30 or more ohm-cm and IkHz. A dielectric 
constant epsilon is 100,000. If it is the Mn-Zn system ferrite of a component presentation as shows the 
following Initial permeability mui in a 500kHz high-frequency band Or more by 6000, to that a quaUty 
factor Q shows one or more properties and a pan **Mn-Zn system ferrite As a minor constituent, they 
are Si02 and CaO. If Sn02 and/or Ti02 are made to contain in addition, they are more than direct- 
current specific resistance:30 ohm-cm and IkHz. Dielectric constant epsilon: 100,000 It newly found out 
that the following could be satisfied to coincidence. 

[0012] The summary configurations of this invention developed based on such knowledge are 
enumerated below. 

(1) MnO : 20 - 30 mol%, ZnO : It is Fe 203 as 18 - 25 mol% and a remainder component. It contains, 
direct-current specific resistance is 30 or more ohm-cm, and it is IkHz. A dielectric constant epsilon is 
100,000, It is the Mn-Zn system soft ferrite characterized by being the following. 

(2) MnO : 20 - 30 mol%, ZnO : As 18 - 25 mol% and a remainder component It consists of a 
fimdamental component presentation containing Fe 203. SiO 2:0.005 - 0.02wt% - and - CaO:0.005 - 
0.20wt% is contained. The direct-current specific resistance characterized by fiirthermore containing 
SnO 2:0.5 - 7wt% and/or TiO 2:0.25 - 4wt% is 30 or more ohm-cm, and it is IkHz. A dielectric constant 
epsilon is 100,000. It is the Mn-Zn system soft ferrite which is the following. 

(3) Above (1) and (2) The Mn-Zn system soft ferrite of a pubUcation is 500kHz initial permeability mui. 
It is 6000 or more and a quality factor Q is one or more. 
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[0013] 

[Embodiment of the Invention] For the Mn-Zn system soft ferrite of this invention, direct-current 
specific resistance is 30 or more ohm-cm and IkHz. A dielectric constant epsilon is 100,000. The 1st 
description is that it made it into the Mn-Zn system ferrite of a component presentation as shows the 
following. That is, if a Mn-Zn system soft ferrite has specific resistance and a dielectric constant epsilon 
in above-mentioned within the limits, the phenomenon in which initial permeability falls in a low 
frequency band is controlled, and it can realize the purpose which carried out expected that the 
frequency characteristics of initial permeability are improved. 

[0014] The Mn-Zn system soft ferrite of this invention is more than direct-current specific resistance:30 
ohm-cm and IkHz. Dielectric constant epsilon: 100,000 In order to satisfy the following to coincidence, 
they are Si02 and CaO as a minor constituent. The 2nd description is in the point of making Sn02 
and/or Ti02 contain fiirther in addition. 

[0015] Si02 and CaO which are the accessory constituent (minor constituent) of a Mn-Zn system ferrite 
here A content is SiO 2:0.005 - 0.02wt% and CaO, respectively. : It considers as 0.005 - 0.20v^% of 
within the limits. This reason is Si02 and CaO. Desired specific resistance (direct-current specific 
resistance: 30 or more ohm-cm) is not obtained as it is less than [ 0.005 wt% ], respectively, but on the 
other hand, Si02 exceeds 0.02wt(s)%, or it is CaO. It is because it will become the cause of abnormality 
grain growth if 0.20wt(s)% is exceeded. 

[0016] The content of Sn02 and Ti02 which are the accessory constituent (minor constituent) of a Mn- 
Zn system ferrite is Sn02, respectively. : It considers as 0.5 - 7wt% and TiO 2:0.25 - 4wt% of within the 
limits. For this reason, Sn02 . It is below specific resistance:30ohm and, and cm, and a dielectric 
constant epsilon: 100,000 that under 0.5 wt % or Ti02 is less than [ 0.25wt% ]. It becomes the above and 
a desired target property is not acquired. On the other hand, if Sn02 exceeds 7wt(s)% or Ti02 exceeds 
4wt(s)%, decline in the initial permeability in a low frequency band is remarkable, and it is also the 
Curie point. It is because it becomes 120 degrees C or less. 

[0017] By considering as a configuration which was explained above, it is 500kHz - IMHz. Initial 
permeabiUty mui in a high-frequency band is high, and can offer certainly the Mn-Zn system soft ferrite 
excellent in the quality factor Q. 

[0018] In addition, the magnetic-anisotropy constant and magnetostriction constant which do the serious 
effect for initial permeability are Fe 203 which is a fundamental component, and MnO and ZnO. It is 
known that it will be dependent on a presentation ratio. Then, Fe 203 in this invention, and MnO and 
ZnO The presentation range is limited from a viewpoint as how much to set into how much the initial 
permeability of the Mn-Zn system ferrite which consists of a fundamental component before adding a 
minor constituent is made, a secondary peak, and the Curie point. Especially the operating temperature 
of a noise filter is usually from a room temperature. It is about 120 degrees C and it is required in this 
temperature requirement that initial permeability should be high and a Mn-Zn system ferrite should have 
a positive temperature coefficient. Moreover, it is required to adjust a gap of the secondary peak by 
addition of Sn02 and Ti02 and the Curie point with a fundamental component presentation. The above 
point is taken into consideration and they are MnO:20 - 30 mol% and ZnO about the fundamental 
component presentation of a Mn-Zn system ferrite by this invention. : As 18 - 25 mol% and a remainder 
component It limited to the component presentation containing Fe 203. Namely, MnO Under 20 mol% 
or 30 mol% is exceeded, and ZnO is imder 18 mol% or 25. It is because initial permeability will fall 
sharply by change of the chemical composition of a spinel if mol% is exceeded. In addition, Fe 203, and 
MnO and ZnO As a raw material, compounds, such as not only an oxide but a carbonate which can be 
replaced with said oxide gestah by baking, can be used. 
[0019] 
[Example] 

(Example 1) A fundamental component presentation MnO:25 mol%, ZnO : 23 mol% and the remainder 
Fe 203 After mixing a raw material so that it may become, temporary quenching was carried out by 925 
** for 3 hours. Next, the minute amount additive of the amount shown in Table 1 was added into the 
obtained temporary-quenching powder, and the ball mill ground into it for 8 hours. And after fabricating 
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the obtained pulverized powder in the shape of a ring, it calcinated at 1340 degrees C for 5 hours, 
controlling an oxygen density, and the Mn-Zn system ferrite sintered compact was obtained. In this way, 
the result of having measured the direct-current specific resistance of the obtained sintered compact, the 
dielectric constant epsilon in 500kHz, initial permeabiUty mui, and a quaUty factor Q is shown in Table 
1. In addition, in Table 1, the thing of adaptation within the limits of this invention was made into the 
example, and the thing outside the adaptation range was made into the example of a comparison. The 
Mn-Zn system ferrite sintered compact concerning an example was excellent as an ingredient which 
initial permeability mui in 500kHz is 6000 or more, and a quality factor Q is one or more, and is used 
for a noise filter so that clearly fi*om the result shown in this table. 
[0020] 
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[0021] (Example 2) A fundamental component presentation MnO:28 mol%, ZnO : 20 mol% and the 
remainder Fe 203 After mixing a raw material so that it may become, temporary quenching was carried 
out by 950 ** for 3 hours. Next, the minute amount additive of the amount shown in Table 2 was added 
into the obtained temporary-quenching powder, and the ball mill ground into it for 8 hours. And after 
fabricating the obtained pulverized powder in the shape of a ring, it calcinated at 1350 degrees C for 3 
hours, controlling an oxygen density, and the Mn-Zn system ferrite sintered compact was obtained. In 
this way, the result of having measured the direct-current specific resistance of the obtained sintered 
compact, the dielectric constant epsilon in 500kHz, initial permeability mui, and a quahty factor Q is 
shown in Table 2. In addition, in Table 2, the thing of adaptation within the limits of this invention was 
made into the example, and the thing outside the adaptation range was made into the example of a 
comparison. The Mn-Zn system ferrite sintered compact concerning an example was excellent as an 
ingredient which initial permeability mui in 500kHz is 6000 or more, and a quahty factor Q is one or 
more, and is used for a noise filter so that clearly fi"om the result shown in this table. 
[0022] 
[Table 2] 
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[0023] 

[Effect of the Invention] According to [ as explained above ] this invention, it is 500kHz - IMHz. Initial 
permeability mui in a high-frequency band is high, and can offer certainly the Mn-Zn system soft ferrite 
excellent in the quality factor Q. Therefore, the Mn-Zn system soft ferrite concerning this invention can 
be suitably used as ingredients, such as switching power supply, and a noise filter, a choke coil. 



[Translation done.] 
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/S/c«m : 0.25-'4wt%*^Wr€>Ci€r#»<hT 
-5. ilSSl:bS5i:^530Q • cmWir. 1 kHz ^omnme 
:^5l00,000 &rFVi)^My-zr^yy h 7 x -7 >f hr* 

0. CCOfJh-Zx^yy hy hilt. SOOkHz-COWS 



1 

Cif*^ 1 ] MnO : 20~30 mol%. ZnO : 18~2S mol 

30Q • cmlil±-C. 1 kHz t?©^m^£ *llOO,000 iUfC 

[W^ai2] WiO : 20~30 mol%. ZnO : 1S~25 mol 

JcO^O^ SiO, : 0.005 ~0.02wt%*Jj;i>'CaO: 0.005 
~0.2Cwt56*^WL. 3e){CSnO!, : 0.5 ~7iirt%*Jj:i>' 
/S/ctJTia : 0.25~4vrt%*$Wr'SC<!:?:^#m<!:-r 
itaJ;baan*i30Q • cm{i(±-C. 1 kHz rCDHS^e 
*S100,000 «T'C*S»i-2i^V7 f-7j:-5-f h. 
[ift*^3] SOOkHz-rcD^TJMES^/Lti *i6000«±-C. 
D°pM«^Q*i 1 feUir*S»*a 1 */c«2 (CKiSCDMn 

[0 00 1 3 
[0 00 2] 

-f ^ - !i i'O X7 ^ ;b - sc^ffl 3 

y X4i^*L/ci,>Jijft|g(^Jg{r:*:* i^- ;^ 

mu i i^ly^-ifl^Mtu i K:Jt09-rS) diiSI^-C^ 

-Zn^V:? h:7 3:-7-r Ni-Zn^V:? h ^-f" h 

^j^-ccDtnafig^iiSf < -r -5 i . iiss j^^iirr od«m 

[0 00 3] C®J;^^CMn-ZnjRV7 Kc*j 
f*;l'*^^-r'5Fe,(i > ZnO *J JrO'MnO ©ifiljKtb 

[0004] WliE-tf . #45rBS51- 49079 l*i 

■e4ctK:j;o-cf#e>n-5« iis^jffi (lookwz) {c*jc»r 

4>i*t»fiJSlS^ (80OO-9O00SS) ^TntVnTl^V s.'zf 
SJf5-C«. iB^jS»«i|{it>r>t:fcilS<fl0OkHzf=titt©M 



(2) #ga^9- 1 80 92 5 

2 

JlSfCRB^S*!. Slffl±*^*-r«MI3n-3O*S500k 

[ 0 0 0 5 ] !^Bfl^7 -2aa53s^^«*jj:cjn^ga 

¥7 -21153e^^fRf «. NhZn3^:7x-7-l' hCDS*RS^ 

(ccao. Bi,a*$J;o'siOk^&ja-&^Jn(./r. igJiiS (sook 
Hz) {ctet,>r4)iSir^1j)3HS* (50ooW±) look 

Hz~ 500kHzT©3l^^^{bO^i>^C t^MnZnlS 7 x 5 h 

10 (DffiSigi5[^i^^r?St«-r-2.CiAi-C#^*i, 500kHz-C 
CDfi]SfiS^CD««. ;gl«ffl-C4>5500effi-C*f). 

[0 00 6] 3 lSiJM?^^J^-e©-1'>f-y>X 

». a^aB8*iLr«5ti.Sfi]SfiS^M i <=m' - 
in") o>^jmu" ifi:K^i.\ f!P%p°pW«^Q ( = 
u' /n" = 1/tan S : tan.S«Ja^{;^) 3!)S/Ml,) 

'3^-r<-r-6fc»{Ctt, sookHzfCfct^r. fpK^Q*t 
[000 7] 

», iSJijg^w^ (500kHz~lMHz ) fC*it,it:iS(<»*7)ai 
i *^-5p°pS^Q*J7*:#t» ( lfe^±©) 

Ml- Zn3^ V 7 h 7 * 7 h *fil«-r -5 C 

30 

[0 00 8] z.<i>§m<onms.. ^oy^'itiwmmm 

**f>J{C<g^-r a C i (C* t) ^ !|f {c 500kHz~ 1 MHz ®iS 
[0009] 

40 ^^mfM^wmm p. 263 (tt) H^iKffljam^^^ 

tf. 1995.9.23 ) , CnSCj:^i. Wl-ZnJS7 x 7 h 
». Ni - Zn5i%7 X ^ h (Cit-4rl:batJa3&li|i^ 6 ffiiS < , 

DteJSioT. l*-Zr^7x^>f h«. ^CMi^ 
f)m—'C^i>t. J:bl66t*!l«lHai'. il«^*5<Sl»fi<t' 

a, 1*1- ZnlK7 X ^ h ©tbffiSi* <b'©gSiS < . * /c 
50 g|S*4i'©sa<g<-rn«J:(,»©*\ ab*i,i«i'©J: 



3 

[00 10] c(D<^^r^nm(DT. mM^^iit. mtm 

[001 1 ] ^CD$§*. 

0iaSfei:bffi!n:?&53OQ • cmfcUi. 1 kHz ^(DmM^e 
:;&5l00,ooo J^T^^-r <fc ^ ^c^^Sffl^OKfri- Znl^r? x ^ 

cao ccijn^rsna*5cfc^>VS/ct^Tia^^Wi±Les6^ 
iIiStba$i : 30Q • cmWifccfco' 1 kHz r^commm 

£ : 100,000 iiir^mmcm&sii^c tf)^x^ i>c 

[0 0 12] C(DJ^'>rj:ni^(tCmr5{,>xmnOfcC(D^ 

(1) 1^0 : 20^30 mol%. ZnO : 18-'25 mol%i6jzZ/^ 
±-C. 1 kHz *ilOO,000 OTr^-s C 1 4 

(2) Nfri0 : 20^30 mo1%. ZnO : 1S--25 mol%:focl:0^ 

SiQi : 0.005 ~0.02vrt5^*54:C;f CaO: 0.005 ^0.2a¥t% 
*^Wt. ?e>^CSna : 0.5 -'7wt%fc<=tOV^/ct3:Ti 
Q : o.25-4wt%«:^Wr^C<h?:JRFgS[<?:-r'S, iSSfeik 
1&tfif>^ 30Q • anjeti^r. 1 kHz V(OmM^e 0)^100,000 

(3) ±ia a)*5j:0*C2) (cfH4SCDiAi-Zn3^V>' hr^x-^ 

500kHzr(DW3SBE^/Lti 3&^600Q«±r. iSi®^^ 

[0013] 

^ mmmmi^^30Q • cmW±. i>>r) 1 kHz rosi 
e 3^^100,000 liXT^TnTJ: ^ tj:f&^BfSL<OUh- Zn^ 

V 7 h :7 X ^ >f h Jtffifix*JcfcC^S«^ £ *J±fatB 

[0 0 14] CCOmmCDl^-Zr^yy x.'y-f hlit. 
mMtmtn : 30Q • cmW±*5j:0' 1 kHz V<Dmmme : 
100.000 lUT^Wim^iCm&S'^ifci^f^. WLW&^t U 



C3) «Fga^9- 1 80 92 5 
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[0015] CCr. hti-ZnlS'::7x^><^ h<Dmif&^ (gft 
«^^) T^^^SiQ,:tecl:O'Ca0 cD^Wfi^i. ^n-etzsi 
Q, : 0.005 — 0.02wt%*5<fc(>*CaO : 0.005 --0.20wt%O 

0.005 wt%^mx^i>t. mmcotmrn (m^mtmi : 

30Q • cmtti) *if#6n-r. — SiQi*i0.02wt%*ffi 
^/c^icao :;&io.20wt%%4g^4i. M^sK^SOM 

[0016] m-zr}my X ^ >f h©SrM^3^ (Sfefi^^}) 
10 'C^b'SsnQ,*5J:D^*TlQ|<D$^Sti. -en-etisna : 0.5 
--7wt5^*Jcfci>'m : 0.25—4 wt%<DffiHrti-r'5o C 
(DSSJS:. SnO,f>^ 0.5 wt %*??l*/c«TiQi5&^0.25iYt:% 
*?SSrA)^<h. tbSJn : 30Q • arWF^ J:^mmme : 

100,000 mm(DmmmtO)mfbrirj:\,K — 

[0 0 17] &.±Mmhtcj;:^tmmtr^ct^cj^ 
. 5ookHz- 1 MHz (omm^^f^^^irf mmmm u 

20 i35>^ig<. fa©^QCcffin/ci*i-Zn^v:7 h:7x'7-Y 

[0018] tx^. tnmmm(x:mi^tj:§mimt'rmm 

n0foJ:O'Zn0 (Dffl^J:t«:fi5(^?*r'5>Ci:Oi^ne>nri^'So 
^ecr. CCD|gHJJC:feC:f-2>F^0, , WhOfoctO^'ZnO CDM^ 

zxmy:^'y>(b<ommmm^^(Dm&^r^O)\ ^tii^ 
_ b--* A »; <ifcDmKcc^-r -5 

30 -(Dm'mm^mn. muo)^^ i2o"cssr$)0. ccd 

SSIqH (fCi6l>X. Wh- Zn» X -7 ^ h «fl]S«*;J^5K 

x-^^f KDS2|E^^^^:$:, MnO: 2O--30 mol%. ZnO 
: 18--25 m:i^%^J:zm^f&^^LX fe.O.^^^'T 

i>fSL^mcm^Lfc^ En-^. Mno mo nom^m^fc 

JttSO rrol%*a^, ZnOP&^S mol%*?®S/ct*25 mol 
mf)^MU(fC{SrF-ri>f)^ibX&^. Feia. MhOteJ: 

[0 0 19] 

immm] 

(MMW 1 ) S*:^55^M^:*5 MiO: 25 mol%. ZnO : 23 
mom. ^gPFe^Q <!:?'cC'6<=i:'5^c/^^®^U/cf^. 92 

s'cxsmmMmi^fc. ^xcc f#6n/c<s«i«9tc. ai 
50 (^^-rmo&iMmm^^^mL. ^^-j\^^)ix8mmfi» 



C4) 
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■oIX 


Mix 


Pe,0. 

BO IX 






SaO» 






TkHi 


500 kHz 






1 


25 


23 




Q.006 


0.010 


a 60 


aoo 


30 


600(K) 


6500 


L2 




2 


25 


23 




a 015 


a 010 


1.00 


0.00 


70 


65000 


6300 


1.3 


ft 


3 


25 


23 




dOOS 


0.150 


6.50 


aoo 


110 


68000 


6200 


1.4 




4 


25 


23 




0.005 


a 010 


0.00 


0.30 


30 


50000 


630O 


1,3 




5 


25 


23 




0.007 


0.007 


0.00 


2.00 


80 


56000 


6200 


L4 




6 


25 


23 




0.007 


aoo7 


0.00 


4.00 


120 


58000 


610O 


15 




7 


25 


23 




a 017 


a 180 


a 60 


aao 


70 


65000 


6300 


L3 




8 


25 


23 




0.017 


a 180 


6.70 


3.80 


ISO 


69000 


6O0O 


2.0 




1 


25 


23 




0.010 


a 100 


0.2S 


aoo 


25 


100000 


4500 


a7 




2 


25 


23 




0.010 


a 100 


8.00 


aoo 


150 


100000 


5100 


2.0 


it 


3 


25 


23 




0.010 


a 100 


0.00 


a 10 


20 


220000 


4800 


ae 


«^ 


4 


25 


23 




0.010 


a 100 


0.00 


SlOO 


11 


230000 


3000 


a2 


5 


25 


23 




0.004 


aoo4 


2.O0 


aoo 


25 


350000 


4500 


as 


01 


6 


25 


23 




0.004 


a 100 


2.00 


aoo 


50 


410000 


4300 


a9 




7 


25 


23 




a 010 


a230 


0.00 


3.00 


UO 


390000 


3300 


1.8 




8 


25 


23 




0.022 


a230 


aoo 


3.00 


340 


460000 


3100 


2L1 



[002 1 ] (.m&mZ) m^Wl.^mffi IAiO : 28 mol 
%. ZnO :20mol%. ^gPFeift iife-SJ: •5fcJ1^4S 

^Lfdk. 950 -era ^KiK^ L/C. ;x(c. nhtitcm. 
Vi<^mi L- /cf^. mMms.^um o 6 i35o*c-c 3 n 



ZnJ^^x^'f hgfefSmi. 500kHz{C*5W^>l7]aia*M i 

[0 02 2] 
[^2] 





UnQ 
wIX 


ZaO 

BOiX 


PeiOt 
«oIX 


$iOt 

«tx 


CaO 
wtX 


Mil 


TiO. 
wtX 


Q • CO 


SISSIES 
IkHz 








1 


28 


20 




aoo6 


0.010 


a 60 


0.00 


35 


62000 


6400 


1,2 




2 


28 


20 


WM 


a 015 


a 010 


LOO 


a«) 


80 


64000 


64G0 


L2 




3 


28 


20 


n% 


aoos 


a 150 


a50 


acH) 


100 


63000 


6100 


1.5 


OS 


4 


28 


20 


9B 


aoo5 


0.010 


aoo 


a 30 


40 


53000 


6200 


L2 




5 


28 


20 




aoo7 


0.007 


aoo 


2.00 


75 


55000 


6200 


1.3 




6 


28 


20 




aoo7 


0. 007 


aoo 


4.00 


130 


5B0OO 


6200 


1.6 




7 


28 


20 




a 017 


a 180 


aeo 


a3o 


90 


63000 


6ira 


1.4 




8 


28 


20 


S9 


a 017 


a 180 


a 70 


3.80 


200 


70000 


60(M) 


1.9 




1 


28 


20 




a 010 


a 100 


a 25 


ao) 


28 


100000 


450G 


a9 




2 


28 


20 




a 010 


0.100 


8.00 


aoo 


160 


100000 


5100 


1.9 


it 


3 


28 


20 




a 010 


a 100 


aoo 


a 10 


2S 


220000 


4800 


a8 


n 


4 


28 


20 




a 010 


OLlOO 


aoo 


aoo 


15 


230000 


3000 


a3 




5 


28 


20 




a 004 


a 004 


2.00 


aoo 


30 


350000 


4500 


LO 




6 


28 


20 




a 004 


a 100 


2.00 


aoo 


65 


410000 


4300 


Li 




7 


28 


20 




a 010 


a 230 


aoo 


3.00 


120 


390000 


3300 


L6 




8 


28 


20 




a 022 


a 230 


aoo 


3.00 


300 


460000 


3100 


zo 



7 
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